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Inclination of Plates.—The grade or slope of the plates varies with the nature of the ore to be treated, heavy pyritic ores requiring a higher grade than light quartz, while the coarser the crushing the steeper must be the grade. In California the copper tables have an inclination/of from 1|- to 2 inches per foot, the apron plates from J to If inches per foot, with an average of 1-J inches, and the sluice plates from 1J to 1J inches. The narrower plates have a lower slope in order to avoid increased scouring action. With heavily sulphuretted ores a grade of from 2 to 2|- inches per foot is used. On the Rand a slope of 1J to If inches per foot was generally used for battery plates, with six or seven parts of water to one of ore. It has been found possible, however, to amalgamate efficiently the tube mill product with only 1-| parts of water to one of ore on stationary plates, but in this case an inclination of 18 per cent. (2-16 inches per foot) is necessary to prevent the banking of the sand and the formation of channels on the plates. This is now the standard grade on the Rand for stationary tube mill plates. The steepness of the grade is of great importance, as on it, and on the amount of water supplied, the attainment of the necessary contact between the ore and the plate depends. When the pulp is flowing properly, it travels down in a series of little waves and ripples, and, in consequence of the friction between the plate and the film of water in contact with it, the upper portions of these little waves travel faster than the lower parts, so that the motion becomes one of tumbling over and over. As a result of this, if the plate is long enough, every particle of pulp comes in contact with the amalgamated surface, and the perfect extraction of amalgamable gold, mercury and amalgam is obtained.
Muntz Metal Plates.—The use of Muntz metal (which consists of copper 60 per cent., zinc 40 per cent.) for amalgamated plates at the Thames Gold-field, New Zealand, is described by Rickard.1 Muntz metal differs from copper in catching gold well as soon as the plate is amalgamated, not requiring to be covered with gold- or silver-amalgam before it begins to do good work. Moreover, the amalgamated surface is ve&y superficial, since the mercury does not sink in so far as it does into a plate composed of pure copper, so that only a small quantity of mercury is required to cover it. The result is that cleaning up is easy and rapid, no iron instrument being necessary, but rubber being always sufficient. These properties make it particularly valuable for custom mills, where it is desirable to catch as much as possible without mixing the amalgam obtained from two parcels of ore crushed in succession. On the other hand, as it holds little mercury, it cannot absorb much gold, and must be cleaned-up at frequent intervals.
The mercury on Muntz metal plates does not suffer so easily from " sickening " as that on copper plates ; it has been suggested that this is due to the electrolytic action of the copper-zinc couple, which sets free nascent hydrogen, and so reduces the compounds of mercury and other metals which have been formed. It follows that Muntz metal plates are preferable for ores containing large amounts of heavy sulphides or arsenides. The greenish-yellow stains (called " verdigris " by millmen) which are formed on copper plates when grease and other impurities are present in the battery water, do not appear when Muntz metal is used, and such discolorations as occur on these plates can be better removed by dilute sulphuric acid than by potassium cyanide. At the Saxon Mill, New Zealand, the copper plates formerly required 7 Ibs. of cyanide, costing 23s., per month to keep them
1 T. A. Rickard, Stamp Milliwj of Gold Ores, pp. 179-182.

